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(57) Abstract: 

PURPOSE: To reduce manual work and to reduce the 
burdens of a user by indicating the cross-section 
structure of an analysis object model using a numerical 
value corresponding to a material, indicating an area 
ratio between adjacent mesh elements and thereby 
automatically preparing a mesh model. 

CONSTITUTION: The cross-section structure of the 
analysis object model, a circuit on a printed board for 
instance, is decided on a desk in a step S11 and a model 
preparation control sentence is inputted to a computer 
based on the decided cross-section structure in the step 
S12. The model preparation control sentence indicates 
the cross-section structure of the analysis object model 
provided with a conductive maternal by using the 
numerical values corresponding to the plural kinds of 
the respective materials, makes a cross section 
dividable into plural areas prior to mesh division and 
further, makes the mesh model preparable by indicating 
the area ratio between the adjacent mesh elements in the 
plural respective areas. Thus, the mesh model is 
automatically prepared by the computer, the model is 



taken out in the step S13 and analysis by a finite 
element method is executed in the step S14. 

COPYRIGHT: (C)1994,JPO&Japio 



4t 



KS 1 3 
SU 



(i9)B*n*saf/r (j p) (12) £r Iff) # If £: ^ (a) 



^^6 -274575 

(43)&BflB 6^(1994) 9 £30B 



(51)lntCL f 




F I 




G 0 6 F 15/60 


4 5 0 7623-5L 












*S33c Si^S<D3&4 OL (£20 JO 




#SS¥5— 60737 




UUwvilww 








(22)fci5fiB 


¥f& 5 ^(1993) 3^ 19 B 




*»J 1 IJ^J 1 l^m*E£±*B*1015#Jfe 




(72)3^ 


OjEB «E-fi|S 






















(74)RSA 





~s 1 i 



(54) [ 3m<n*m WRS5Ri*KW«>fcfea» * f MWfcEjt 
•5.. 



-S 1 2 



^ y •> 3 .* t/kpidi>? at | -s i 3 

-SI 4 



4J. 



(2) 

1 

[«*»#©«■] 

- * «: J: 5 ^ ? v * * f^ftffiWftcfe^T . 
K««©S*W3«:*5ttilB«^ v 5/»«*fiB«>IIStt 

f 5 ;!/^ fiJtW^Xrt «c*5 L >T Pitt <fc C <h <t r 4 
^ r ^ f&?£#^. 

[0 0 0 1 ] 

U > hS«±olslK<D<fc 5 KHSIISSStftt* 
ft?«f T 5 zst><0 3 > t" * - 2 J: £ * * ^> ^ * t > L-fPRJt 
[0 0 0 2 ] 

[ 0 0 0 3 } m 2 0 «WKH*ffi«c <fc *«ff:^>8£* 

Kffif«aOHH^A* 5 ti . S 3 A± 0 

[0 0 0 4 ] COS 2 OMffiftftOAftflfrtftC A D:c 



»W*e - 2 7 4 5 7 5 

2 

[00(T5] ^ yt/**f r JU*«flp<EStiSiS4r*© 

[0 006] WK»*S*^^*fc^>WT«*tra* 
BO^^J/^^^iMttcfc^-CW. 4>a<<fc*l 00 0 

[0 00 8 ] SI«SJC> 9 V^^x/WbL/fcfe© 

[0009] -iswtctt. HT©#ffit?fi*3ftri» 
ft) 

(A^TffS) 

S£*o*^rtt, KToa*W* tK^n^tc 

[0010] *«^<rjpiatt, »'l«©»*tcj: ot8 
«(»«K©/cfeoajj|^»jB*ff oCt<D-C%2>* -y > 

50 *^©»»*IBWftU-CA*r*Ci*?Itt«:C/. ft 



3 

[0011] 

[0 0 12] iUCfc^r, £TZ?v7 (S) l uc 

WKtoP n > tr * - * cca^j $ ft &o 

[0013] CO^^ffScMflPXtt. *S^f*£^tP&? 

[0 0 14] CnCCfc^r^^^^^^MJ^Vf^- 
[0015] *^cc*sc»-CWWjS©RS^ *5/»B* 

[0016] i/dSttHttft^^OBIH^WW. W^-ii 

[0017] HJb©*^ *^CC4Bl>r»«W»* 
Scii, BBS* * 2/ aK*IB<0iB9ltt;t«*"*"&c i 
[0018] 

[0019] H2tt*JUfcWiC*sL^-CW*f»*i , r*« 
(4^ "/--iKOSrffiiaiTl?* -2> a HHttWA'tf ^" '.J > h StfLh 
OlElSBKD— asoKBB«:'S"*"*>Ot?A9 , 4J*5C£i£ifcO 



0 «ffl*6-2 74 57 5 

4 

C7-*»*a j EES ti. W£*<0±Tttfc&X&*> 
[ 0 0 2 0 ] B 2 CC^l^r^SlftWCDSEft^fc^^tt^S 

[ 0 0 2 1 ] 0 3 ttS 2 tefctf £ BtHfiSi ^IB«)7tS 
^f;KD g MP&Sfcf t 5 fcattfc =3 > t* * - * OC Xt) S i± 

(3:5, y*|6jB»mtt7-caa. *fcfi^SMeli. 

fe-C«*>a<r*ffl©*3-C**. HfiC««S«©ffi8lj± r 
12 1 £5% ji £f & BHg-T £ 2 .ft ^<D®»® 

[0 02 2] 04«ll2^f*^f r ;V^^li^7 :r Ml:U 
«(*41. S»ft*2iL-Cg[|B*5 c ;WtSnrC^. 
0 4 <D£ 5 CCgfflft 5 nfc^rf'^tCj: otMIP 

■C 3 > f ^ - * ^<Djg^£?T ^ C i &*mt Tj: 
[0 02 3] tttmiV^-VltMtixtt&^'Wm 
ffl(D$miC#LXf&tii<0tcib<09 a > h<0 

30 fi^^tf ^ . c *u*s 2 tc^i > r «-7* »; > h wmmm 

m^TZ&OT&Z. 05 «C*K>TX -BOTTOMS* 
*^/WD£SW». «b^2 0XK X-TOPiJ 
*f r ;KD.'6iSSIS»r^to^X5. Y-BOTTOM^ 
7 s ;KDiSj20»* , rto*>^Y 1 , Y-TOPtMr^WD 

±ja»»r«:t>^Y 7*7^0. cti6o»-^^n-?ti 

[0 0 24] M Ati X - BOTTOM = ON COi&m^^o 

40 -6B$6c«sjaas», -r^cto^x i ©ai##**w>2o© 
aissc^wsn, oNtc^-o-ci^-ci^'^cc^x i0§r> 
^tt«o**-cio(Diaiaistis. ra*ccx5. y 

l k 4aJ:0'Y7©a5»Cco(,i-C2o6c^SIITSA a S^* J 

[0025] iaffl02»W*W>«&. ?tLt>*>-7 x }y v 
miOMffi i 0 rOEiSHSOSU^ iLr<DX2'-X4. 
id.J:0*Y 2 - Y 6 (OS-SP^tt^-n^ti^^CC 2 oiC^r^I 

50 [0 0 2 6] C©*«»W««15t3.- H !fCCJ:S^'J^^ 



(c*t-r* * «j r/^i^'f > bCDjl^ccfccr SSbWc 

* tcum 4 cc4o n * x -m<omns c c r a 5 <d 2 

T&fc***i**i2o0«*fc#»3fts* 

[0027]H6ttH5 0W*»*«*MS*<!: or tD : 

mmtumt. vv*b 
**HK©iJWiiar**. HHttH5«ctet:r*£r<D* u 

ffijOX lB^O**X HC, *fcX5l«-<DS£xSK: 
frO. yS^Yltt^llyl«c, Y7Eiyl2£ 
x^OX2-X4, 4jcfcO c y*I*JOY2-Y6 

[ 0 0 2 8 3 «B»«tCfcl»-CW*«©fll»«©^%^ 

<b&£„ H6(DW^ r>*»aa*Bx84y 1 £ 

fHA^/hi teh&o ccirb^i, c ft 6 6 3fi c £ 
K^ftr = fW*©H«tt**r*#< 

[0029] mi^mm^mtsmtLxco^-^onm 

* . a 5 <o«JS#S!.«Gg# aft W«:*1f $ ft* 
tc^x*ifiio«i«^*«kttH6rtt8-c*»). y^ 

ft<Dvm&wk ft i » 1 2 

[0030] 

£ 

[0031] r*£. cn6©«*»*MS*Kjtcr4 
[ o o 3 2 ] is s tt«tt»ws»cfttie"r 

[0033] 

[0 0 3 4] < '^)^ * » 



} Km-^6-2 74 57 5 

6 

y 1 <D#»»b 1 ttftiCB r**. 
[0 0 3 5] * /cd 8 Kfct»r . *«.«<OS***«e.* 

^rr3lO«B4Rx 1 (C*t or tt, »»»a L Kf£CT*HWB 
*tlt©lBa 1 + 1 4 Or SWStiS. 

[0 0 3 6 ] 2&l>r^ tr^jL^t^W^fiEfr^oa^t"* 
-^r»/Xf-AtCj:5ll?K:H9-Hl 8 feffl t>>rBM31" 

|5]0Cc4at^rvXrA«*5te:^m^S (CPU) 2 
o, ^^^ji/O^-^teitf^a^AWtttlfrr* 

*r^7s^U'r22, J'Jf^W>F^i' 
*A*"T&fc«>*-^-K2 3, fcit>v^7;2 4CCJ: 

^rtiteSftroa. 

[ 0 0 3 7 3 H 1 0 tt^ f ^*#1*I6*£ otcds.* ? 

20 (ii/^ h) *c»urtt»R»^4L/r i 8# 

sy-Fos-^ w&tfioz/jOh 1 Karon*-/ - 
F»#i. 5> *j<ta e 23W7 tf -5'£L/r^3tiru^. 
gfcy-F, ccrtt->-F**i*»*i 6K3#or* 
cpy- F0M«#7*-*£or7nSftrt>*. Wfctf-' 
-f##i 0KMor»*<DB«£or2. ia^3ft 
ri,*£. 

[0 0 3 8 ] m 1 1 «y yiszL*T)Vftf$tfV#7l*(b 

hi 2«-eo*?f^S 3 &7n^. hi nc&i> 

30 j^^^^WRSt^n^ACD^iOrOXelma 
ke3 0tC*f Ur*rJW«f*t«B^3 1 

ori^ffT^^^Kia^^^-^^saasn. m&o 

*?&mmtt<M&t&ZM&* - F 3 2 . fcjtf 

K«*f»£i/rc[>w^©«a«ft5Ett (^«^. aa» 
ftf) ^aaasn/ciitti*- F3 3*5^6 n^^. * 
n^cof- ^©rtSccf&cr y v >^ 3 4 
$n*. ^orai 2ic^Tct9K:^;$tx^7 :r ^cD 

«f»^ r o /c^^tc t> f wr ^ * J: ^ cc-r * 

[0 0 3 9 ] SI 3«S1 ltc*J^SW8P*-F3 2<0 
7t-7j KD«r*5. |§3^tc^*Tct^«cMP*-F 
0*9K0 3 IfCCti-tr^. *L^>K iiJ:^>f^ 
^3>*sifijai3ti*. ^iu<bor«ia3ri»^ofej: 
•5 ccffi^r^io^^ch tr© n . Rtfifii0Mta<t or 
50 (Dm. fit?4OM^£0r<DWA[iISI2rti3. fcJ:^'^ 



(5) 

7 

jL- y'm&cymwft c ft £. C C t? y 

u . pi* 5i pi b&ftr & T & an * W^c £ 
Vj:«&£1^£br»a.*4>or*>*. 
[0040] tfztrox^jty FoftftW«*B3*cfcw 

®C3S 3 ffOs >f = w *✓ 3 >tt0 5 b/c 2 'Jfw 

y > hotfv^b. Wi« ' r rfcfcsti, &b* 

[0 0 4 1 ] J&4iT*>6te**s l-gn«W&l 10 
&^6ft£. CCt?«itfl-5W-W*W 

[0 0 4 2 ] HfiCWW*- H«Ctt, ^£>T<C0 3iC7r;b 
fcJ6££r8]0&)H. fc^CttWflO**©^, 

[0 04 31 114 1 6 tt^ft^ft^OfflRlKc^ b 20 

2. *jj:tx7«-eft-eftfa*rsj, As^^K^ffiioett* 

t>^S2T^3:X l*S2oOfR«rc#S«3ft&C<fc£**b 
[0 0 4 4] £OU-^#^©5fcffl£W!Ta>£6BgK: 3C 

L.ri^ 0 RCT^fc 1 H0CC*ff £m 1 Tfrfc 

ft*. 2tJSWft€. 3tiSSl*ijVF. 
[ 0 0 4 5 ] Hi 1 7 spi/i^E^iHWISJROBi^W 

a i s tt > * ^ * * rfiftfgtimon-c & & . c <orm 

aKswJtwfiKWtf $ ft^ i ft -5 r & C (D 
13 r ttaian >fflBf * r * c £ MMTC * * fciMi 

*#CC J: o r »J^sgS e OE 5 5 J: 9 CCH* * 
ifi. I«s*c t* £0««cc*f b r fc«'h»R50fS«*ii& 

[0 04 6 ] W±oa&Wctei>rtt. WHtf?' 1 ) > h S 
«±oisliiSO J: o RU*Wr*HW« TriUOK ffi AWffiOfi 



4*H¥6 - 2 7 4 5 7 5 

8 

;l/OffilS*raUfc* 5 . 0 1 9KvjVTJ:5«cBrii©aa[ 
$mtZ>C £#oJfifcr*>£. i*frt>%Hl 9(a) CCtt^* 

m ( *jS-r^-r ) <D(4atr»/i «jR*M*Wf frft £ J: ^ - 

CC*3BSC<kK:*tUrli*«r9lSC < k6CJ:»). 
[0 04 7 ] 

o [ feLhB«B^I*« b J: ^ cc . *mifc£ 
[0 1 ] *jas©iM&^p v ?MV&*>. 

>0 [0 2 ] ft?«r^*rJl/<b LTOWftt^'l'OffrtrsKT 

[H31 S20is^-tf r Jutc>tfr^7 :r -^ ; &^Tsr'* 

[H4] Q 2 f ^KStifttt^fMilOW* 

30 [0 7] ««»wts*iL-cof s -*4^Bl , t:***. 
[08] tl^*C Of 5 - *«rwrH 

[0 9 ] *»WO^ S/at^fPStSSSXh-TT^ 3 
> h' * - 2 r AOlM^tit^i. 
[010] M v i/atfJWCfcW$it'^> hi^- F 

[g 1 1 ] y r>AtfWP^'a^5AO^T^ 
[0 12] > •r>^-fJKWo{ / 7A©ST*K 

[013] *f s ^ff«»i»xons*«'*"W*i**' K<0 

[014] jffff^^e^i^o^^wcwrsftiw* 
- KOrtS^^H c^-o 1 ) v*>z>* 
[015] ^^-trr^ixO^er^Cc^-r^^ra^ 

-FortS^i^i c*o2> 

[016] J»ffWi>*^i^O*f r JWcSt1-5WW* 
[0 l 7 ] ji y i/**7 s MT4S-/ay9i.«!fiS*i b 



9 

[Ell 8] A ?^A*^ftffitt££^ri3r*£. 

[Big] jB-w^tft^^K^WDB^t^stft^ftc^-r 
[hz o 3 w£<d* y^^^M^ii^mnt^m 

[1WDBMJIJ 

2 0 (CPU) 

[HI] 



10 



* 2 1 




2 2 




2 3 




'2 4 




*. 3 2 




■ 3 3 




34 





[H2] 





-S 1 1 








~S 1 2 








~S 1 3 






|~S1 4 




XI X2 X3 X4 XS 



[09] 




C7) »6-2 7 4 5 7 5 



[0 3] 



121 2 <^^f*^^i>^^l^^„ 

^ ^FT UfcsJ 



+0 
























>- 





















CO 




Xn 



B 
© 
m 

m 
m 



ii 
s 



II 
s 

s 

© 



(9) 



*#P8*6-2 74 5 7 5 



[19 5] 



? 'J 7v * ;u*V v h n ft * i = ftjfcTft4K#fc'6+>jV& JI 5 sat bjj 1 3 0 



• 


































^ 








•A) 






AJ 








5? 






Jf 








BE 






HK 




















AJ 


p 


























« 














G 














r\ 










« 






•C 














*v 
















AJ 






aj 






.J 


* 






n 






5 


Iff 




s 


m 








© 






© 




r 


u 












-> 


P 






0 






w 


est 






CM 








u 






V J 










© 






© 




0 


» 












CM 




+* 


























X 


X 




X 


X 








w 




'2 


u 








CO 




td 


to 




V 




—J 




sc 


.J 






E~ 


w 


H 








Z 










o 




O 






1 




















o 




















t- 




CL 






o 




O 






CD 

1 










X 








X 

CM 


u« 
















X 









• 




























V* 








A3 






AJ 








3BP 












• 


*P 






* 








o 












A) 


r> 
> 






p 






1? 














95 












© 








r» 
4t 






0 








Jjj 








.£ 






cJ 
■*» 










V* 




tLr 






*» 




A) 






AJ 














* 




£ 






















35 


© 








p 




U 


0 




-J 


0 






P 






* 
















!i 






> J 










e 






© 




P 














CM 










tl 














r— 






>- 


> 






>- 






z: 








tu 








to 




tu 


CO 




X 




-3 




E 














f- 


Ed 










2 






O 

fl 




a 

1! 






s 










o 




















E~ 




0- 






O 




O 






CO 

I 




t- 

1 






>• 




> 




> 










































15 




G 


© 






































G 


© 


Bl 








« 
i 


■H 
i 




Csl 


X 


X 


a 


IS 


m 




e 


© 


B 


e 








is 


li 


1 






as 


IK 






» 


i 






© 


© 















(10) WPW6-27 45 7 5 



[jg|7] t@8 3 



ft 


l 






























© 


© 




© 






cva 








>. 


>> 








r— < 
>» 






>> 



E 
ft 
V 

* 


! 


+ 




+ 






■to 














m 




© 


© 




© 






CO 










X 




X 






CsJ 




X 



I 











sb 










* 


VE 


* 


e 


e 








>> 





I 










V — ' 


i 

IK 

© 


1 

© 




I 

m 
m 

© 












>» 




>» 




CN4 




■*» 











49 
4* 

ma 

0 
> J 



-»0 



G 





63 




3 




re 




as 








* 




1 








* 




* 


m 














IK 


© 


© 




G 










X 


X 




X 




CNJ 




;* 




X! 




X 



i 

li 

X 

*0 



»0 

see- 
ds' 





u 


an 








* 


m 






m 




CO 






© 








© 










s 






H- 










CO 














-O 



IW5S- 
»G~ 



r 





an 


hd 






* 


ft 








« 


»— 4 






m 


G 


•^ 


*s 




G 




"R 


f 




* 


« 


441 


« 




49 


O 


f— t 



















4#R»6 - 2 7 4 5 7 5 



[BIO] 




(12) 



- 2 7 4 5 7 5 



[011] 



CO 

x 



) 

m 
m 



I 

•R 



1 



E 

CD 



CO 



VJ 



CO 



11$ 

ate 

ft 



#frW6-2 7457 5 



mi 2 ] 



to- 

K-15 1 



•R -R IN 31 



H-» ^ **■» 

CT3 3 
O CO O 



— c 



WW 

- — - * — - 



G35 

i 

v 



-to 

AM* 
I 

G 
* 



=4> 

/ S 

a; 



o 



i 

S 



s 

5 



«=»H> 5 

AA| 
ii il cxi 

- -O 

•••-« OS 

cr crss 



a. a, # 

SSI 



t-H C£> 

^ CO 

A A 

I! II 

i s 

o o 



- 2 7 4 5 7 5 



la 1 3 



t 4t A' *»] *P A. « ft *• S ^ T * I *P * - ^' "« ^ 0' 



* 

I 



■lift 



If 

w 

as 



E ate 

so 

Eg-* 



-MK? 

A** 



m 

« 
ft 

a * 

dun 

TJ « *- u 



ii X 

I * 

Q9 
]ttt rrn 



V 

ft- 
■« 

»"•■<< 



Q 

mi 

«■ 

k.i>» ' 



Q 

nn 
m 

r 

-R 



- 2 7 4 5 7 5 



[014] 



N 




7 457 5 



[HI 5] 

/ - I 

/ 

l \ 

I 

; 

\ 

\ 

\ 




0.7) 



ftfoWS - 2 7 4 5 7 5 



[016] 



\ illil 

j C3 C=3 C> O O 




cr> «-o !^ 

1 § § § i 



(18) 



W6-2 74 5 7 5 



xuyvV, ;-f unts **tfi 

* * * < 6000 aodel Simulation^ * * * 
PAR AM 2 2 0 3 2 0 



* * * (0. 0) 
F 1 X P 3 16 
NODE 
NODE 
NODE 
NODE 
NODE 
NODE 
NODE 
NODE 
NODE 
NODE 
NODE 
NODE 
NODE 
NODE 
NODE 
NODE 
NODE 
NODE 



region** 
0 0 0 0 0 0 0 0 
O.OOOOOQE+CO 
2.000000E-06 
7.000000E-06 
1.950000E-Q5 
3.975000E-05 
6.000000E-05 
G.OOO0O0E+0O 
2. 000000 E -06 
7.000000E-06 
L 950000 E -05 
3.975Q0OE-05 
6. 000000 E -05 
0.00O0OOE+OQ 
2.0G000QE-06 
7.000000E-06 
1.950000E-05 
3.975000E-Q5 
6. 000000 E -05 



Q.0OQQO0E+-0O 
0. 000000 E 4*00 
O.OOOOOOE4-00 
O.OOOOOOE+00 
0.000000E+00 

0. 000000E+O0 
1.755625E-04 
1.755625E-W 
L755625E-04 

1. T55625E-04 
1.755625E-M 
1.755625E-04 
3.5U250E-Q4 
3.5U250E-04 
3.511250B-04 
3.5U250E-04 
3.5L1250E-04 
3.511250E-04 




EI. EM 
El. EM 
E L EM 
EL EM 
EL. EM 
EL EM 
EL EM 
EL EM 
CLEM 
EL EM 
EL EM 
E L EM 
EL EM 
E L EM 
ELEM 
13 L EM 
ELEM 



1 


1 


2 


8 


2 


i 


7 


8 


3 


2 


3 


9 


4 


2 


8 


9 


5 


3 


4 


10 


6 


3 


9 


10 


7 


-1 


5 


li 


8 


4 


10 


u 


9 


5 


G 


12 


10 


5 


11 


12 


tl 


7 


8 


14 


12 


7 


13 


M 


13 


8 


9 


15 


14 


8 


14 


15 


15 


9 


10 


16 


16 


9 


15 


16 


17 


10 


11 


17 




EL EM 
ELEM 
EL EM 
EL EM 
ELEM 
ELEM 
ELEM 
ELEM 
ELEM 
ELEM 
I GRP 
QGRP 

!cnr 

QGRP 
END 



3111 
3112 
3113 
3114 
3U5 
3116 
3117 
3118 
3U9 
3120 
1 



1603 


1634 


1639 


1603 


1608 


1639 


1634 


1635 


1640 


1634 


1639 


1640 


1635 


1636 


1B41 


1635 


1640 


1641 


1636 


1637 


1642 


1636 


1641 


1642 


1637 


1638 


1643 


1637 


1642 


1643 



1 1 

2 I 
2 1 



EWP6-2 745 7 5 



[HI 8] 



2. ft 




CH i 9 ] 



W Pt *r * •* « apt® tf**^ t< *& i=*t t3 





-^3 

ffi 



-Fill 
■ 

ii 



ill 
lit 



£2 



(20) m%¥-6 - 2 7 4 5 7 5 



[020] 



sis ft&g>ft% (ii±j K si 



^ _____ 



y „ 1 Z % 14 BS © ~ U-S 3 



43, 



| ^ . y Z z. * £ g> % g jjj i 4 



4J. 



~_S 5 



